Editorials

Pathogenesis of attic cholesteatomas
The characteristic feature of cholesteatoma is the presence within the middle ear cleft of stratified squamous epithelium. The epithelial layer forms a matrix which desquamates and the bulk of this 'false tumour' consists of desquamated epithelium.
If the cholesteatoma is in the attic it appears as an epidermoid cyst and there is usually a fistulous tract leading into the external canal. Under the influence of infection, attic cholesteatomas erode bone, and cavities, which may become large. form in the temporal bone. The condition is a potentially dangerous one, as vital structures may be exposed to infection and the commonest single cause of cerebral abscess is cholesteatoma of the ear.
There are three theories concerned with the pathogenesis of attic cholesteatomas and they are the congenital, migration and metaplasia theories.
Congenital origin of cholesteatoma The congenital theory advocated by Cawthorne (1963) , Derlacki & Clemis (1965) and others postulates that attic cholesteatomas may be epidermoid cysts arising from an awakening of ernbryonic rests in the temporal bone. As these cysts increase in size, they may burst out into the external auditory canal and become exteriorized. Most otologists would agree that such a condition does occur but it is rare. This lesion can produce extensive bone destruction with facial paralysis, loss of hearing and vestibular function and it may besilent until a late stage when it closely resembles acquired cholesteatoma. Sade, as reported in his paper which appears on page 716 has found islands or tongues of stratified squamous epithelial cells in the midst of attic connective tissue and has encountered the actual budding from the middle car lining of such cells and cords which infiltrate and embed themselves in the attic connective tissue. He considers this observation indicates that these epithelial cells could be the precursor of epidermoid cysts.
MIgratIon or Immigration theory of cholesteatoma Habermann (1888) was the first to claim that a cholesteatoma develops by an ingrowth of epider-OI4H>768f78 100707-02/$01 00;0 mis from the external meatus into the middle ear and attic, whilst Bezold (1908) explained the development of the attic retraction variety as the result of tubal occlusion leading to a retraction of Shrapnell's membrane into the attic where its outer cornified layers collected as a plug of epithelial debris. Wittmaak (1933) enlarged on this theory by showing that a persistence of a hyperplastic embryonic type of mucoperiosteum in the epitympanum could lead to adhesions walling off areas, especially between the head of the malleus and Shrapnell's membrane. Since air from the eustachian tube could not reach these areas, the resulting negative pressure would-have the same effect as prolonged tubal occlusion. Wittmaak also postulated that the hyperplastic mucous membrane which produced the retraction ofShrapnell's membrane also caused an arrest of pneumatization in the mastoid process and that this accounted for the frequency of attic cholesteatomas in patients with small contracted and poorly-pneumatized mastoids. Ruedi (1963) has supported the immigration theory and from an extensive study of human histological material and animal experimentation believes that there is a special growth potential of the basal cells in the stratum germinativum in a circumscribed zone of the meatal skin adjoining the upper margin of the tympanic membrane. Under certain conditions, such as infection, these cells can proliferate and invade the attic region producing a cholesteatoma.
Tumarkin (1961) abandoned his earlier support for the metaplasia theory in favour of the immigration theory and elaborated a comprehensive theory explaining hypocellularity, exudative otitis media, cholesterol granuloma and cholesteatoma. He believes that all can be traced to upper respiratory tract virus infections in infancy and childhood with associated eustachian tube obstruction and negative middle ear pressure. The essential cause of cholesteatoma is a collapse of a part or the whole of the tympanic membrane when there may be invagination of Shrapnell's membrane into the attic or of a thin posterior segment into the sinus tympani. When the epidermic sac accumulates keratin and this becomes infected, bone erosion and granulation tissue arise. This theory has gained widespread acceptance amongst o 1978 The Royal Society of Medicine otologists, as it is supported by clinical experience.
Sade has criticized the migration theory on the ground that it is necessary to postulate that stratified squamous epithelium is an aggressive agent which invades Shrapnell's membrane extending up into the attic forming a cyst. He finds that this is difficult to believe, as epithelial migration is not an aggressive and destructive process and when stratified squamous epithelium meets mucosal cells it stops migrating, exhibiting the basic biological mechanism known as contact inhibition. He mentions a common phenomenon known to all otologists when the skin of a central perforation of the tympanic membranes stops at or near the margin and very rarely produces a cholesteatoma. Sade also states that negative pressure as a result of eustachian tube obstruction has never been demonstrated to be of such a degree that it could suck the skin of the external ear into the attic. When the pressure has been measured in ears relevant to the disease it has been found to be only slightly below normal and the eustachian tube has never been shown to be severely obstructed in these cases, although there may be evidence of tubal dysfunction.
Metaplasia theory of cholesteatoma Wendt (1873) proposed that squamous metaplasia of the flattened epithelium of the middle ear cleft could lead to cholesteatoma formation. The presence of islands of mucosa in the middle ear that have been transformed metaplastically into stratified squamous epithelium has been demonstrated by Paiva et al. (1968) , Sade and others, in patients with chronic tympanic membrane perforations associated with infection, and aural polyps are often covered with stratified squamous epithelium. Such a metaplasia is common in most mucous membranes of the body and is probably reversible; it is a benign condition and should not be confused with attic cholesteatoma. Cholesteatoma sacs, however, frequently show mucosal cells as part of their lining, and Sade believes that this suggests a metaplastic phenomenon and that epidermoid cysts may be seen as analogous to glandular cysts in the attic which are frequently found in chronicallyinfected ears. He believes that glandular or epidermoid cysts may arise when their respective cells grow in the midst of connective tissue rather than on the surface and he finds it difficult to accept the immigration theory of cholesteatoma formation.
Although most otologists accept the immigration theory of the origin of attic cholesteatoma, as It can be closely correlated with their clinical experience and observations, this theory is by no means conclusive and Sade, in his thoughtful and interesting paper, has produced good evidence that should make all otologists re-examine this theory. The evidence of the biological phenomenon of contact inhibition, the absence of any documentation of the evolving process of cholesteatoma formation from a pre-existing perforation and of marginal perforations which have later evolved into attic cholesteatoma, is against the migration theory.
Although the exact mechanism of the formation of attic cholesteatomas still eludes us, this condition is decreasing in affluent communities and is less common in the UK than it was even two decades ago. Acquired attic cholesteatoma has always been uncommon in the higher socioeconomic members of the community, who have normal well-pneumatized mastoids. It would thus seem that tubal dysfunction in childhood associated with recurrent upper respiratory tract infection and secretory otitis media are important predisposing factors, and that as the general health of the population improves, the incidence of attic cholesteatomas will continue to decline.
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